An ultrastructural study of in-vitro interaction of guinea-pig and mouse blastocysts with extracellular matrices.
Guinea-pig (intrusive) and mouse (displacement) blastocysts display different cellular mechanisms of implantation. Blastocysts were placed in CMRL-1066 supplemented with either 10 or 20% fetal calf serum, 0.1M L-glutamine and antibiotics and then transferred to dishes previously coated with either Matrigel or type I collagen. After culture for 48 or 72 h, the dishes were processed for transmission electron microscopy. Blastocysts had attached to both extracellular matrices by 48 h. Matrigel elicited minimal trophoblast cell activity. Trophoblast cell projections were oriented parallel to the Matrigel and displayed little invasive activity, but trophoblast cells displayed active interaction with type I collagen. By 72 h, trophoblast cells exhibited slender, anastomosing projections which extended into the collagen matrix. Bundles of microfilaments running parallel with the long axis of the projections were observed. The morphology of type I collagen was altered in the immediate vicinity of the trophoblast projections. The projections interdigitated and desmosomes developed between processes. Projections appeared to meet, fuse and entrap matrix. These results suggest that trophoblast cells do not significantly interact with Matrigel, but penetrate into type I collagen.